INTRODUCTION
Injuries have been shown to account for a signifi cant health burden on many countries around the world. 1 Each year, injuries account for nearly 1 in 10 deaths worldwide and the mortality rates vary according to the country. Low and middle-income countries suffer disproportionately from reduced life expectancy and poor quality of life.
Since the 1980s, injuries have become a major public concern in Brazil. Two recent reports from the World Health Organization have shown how important this problem is to Brazil, in comparison with other countries worldwide: in the World report on violence and health, 3 Brazil had the third highest homicide rate and, according to the World report on road traffi c injury prevention, 4 Brazil was within the top fi ve in terms of traffi c-related mortality rates. In 2003, in Brazil, a total of 126, 520 people died because of injuries, accounting for 12.6% of all deaths, and there was a total of 733,712 discharges from public hospitals relating to injuries (6.3% overall). 5 For each fatal injury, 5.8 other people were hospitalized. 5 National datasets from hospital emergency departments are not available in Brazil.
Developing an appropriate approach towards injury prevention depends on detailed knowledge about the epidemiology of injuries. In 2003, external causes were in third position among the causes of death for the whole population. Moreover, injuries were the leading cause for people aged between one and 44 years. According to the Brazilian Institute for Geography and Statistics, although life expectancy is increasing in Brazil (71.3 years in 2003), it may have been affected by two or three years because of premature mortality caused by homicides. 6 
OBJECTIVE
The objective of this study was to analyze national data on fatal injuries and nonfatal injury hospitalization in Brazil for 2003, thereby providing summary data from Brazil to share with people engaged in injury prevention activities in this country and around the world.
METHODS
This was a population-based descriptive study that had the goal of providing an overview of the national data on fatal injuries and nonfatal injuries treated in public hospitals in Brazil. For mortality, the data are from the Mortality Information System (SIM). This database includes information from all death certifi cates fi lled out in the 26 States and Federal District of Brazil. For hospitalization, the data were obtained from the Hospitalization Information System of the Public Health System (SIH/SUS). Both datasets are maintained by Brazil's Ministry of Health. 5 The case defi nition adopted for mortality was that this was related to death certifi cates on which the underlying cause of death was classifi ed in Chapter XX of the International Classification of Diseases, Tenth Revision (ICD-10). Morbidity was taken to relate to the outcomes coded in Chapters XIX and XX of the ICD-10. 7 With regard to injury intent, intentional injuries were considered to be those coded from X60 to Y09, undetermined intent was considered to be injuries coded from Y10 to Y34, and unintentional injuries were considered to be those with all other codes. The categories used for this analysis were:
• Transport-related injuries (V01-V89), which included: pedestrians (V01-V09), pedal cyclists (V10-V19), motorcycle riders (V20-V29) and motor vehicle occupants (V40-V79).
• Other external causes (W00-X59), which included: drowning (W65-W74), falls (W00-19), fi re/burns (X00-X19), fi rearm accidents (W32-W34) and accidental poisoning (X40-X49).
• Intentional self-harm/suicides (X60-84), which included: intentional self-poisoning (X60-X69), self-hanging, strangulation and suffocation (X70), and self-harm by fi rearm (X72-X74).
• Assaults/homicides (X85-Y09), which included: assault by fi rearms (X93-X95) and assault by sharp objects (X99). Injuries relating to legal intervention were included in homicides/assaults. • All other injuries were classifi ed in the Other causes group.
For fatal and nonfatal injuries, the variables analyzed were sex, age and injury type. Raw and age-and sex-specific rates were calculated per 100,000 population. For nonfatal injuries, the categories included were the nature of the injury (principal diagnosis), the body region and the lethality of the injury. These were calculated according to age, sex, injury cause and injury intent.
RESULTS

Fatal injuries Fatal injuries
In 2003, in Brazil, a total of 126,520 people died from an injury: 106,608 were males (84.3%) and 19,740 were females (15.6%). Adolescents and adults aged 15 to 34 years accounted for 49.8% of the injury victims in Brazil. Table 1 shows the frequency of fatal injuries and rates per 100,000 individuals by age group, distributed according to selected types of injuries. The raw injury rate for the whole population was 71.5/100,000 and the male rate (122.6/100,000) was 5.6 times higher than the female rate (22.0/100,000). The mortality rate for young adults aged to 20-24 years reached 121.2/100,000. Although the proportion of deaths among people aged 75 and more was not high (5.3%), the agespecifi c rate was 180.7/100,000.
Analysis combining age and sex showed that the highest injury rate was 221.5/100,000 among males aged 20-24 years. Analysis according to injury intent showed that the proportions of unintentional and intentional injuries were almost equal: 44.3% and 46.9%, respectively. Undetermined injuries accounted for 8.8% of these deaths. Analysis of injury types showed that assaults accounted for 40.3% of all death victims, transport-related causes 26.2%, falls 4.8%, drowning 4.7% and intentional self-harm 6.2%.
Transport-related injuries accounted for 30,149 of the fatal victims, and the highest proportion of these victims was among people aged 20 to 44 years. The raw death rate for the whole population was 17.0/100,000; 28.0/100,000 for males and 6.4/100,000 for females ( Table 1 ). The male/female ratio was 4.4. The fatality rate was greater for people aged 15 and over. Pedestrians accounted for 27.4% of these victims; the age group that showed the highest pedestrian death rates was people aged 65 and over. Motorcyclists accounted for 13.5%.
Fall injuries did not represent a high proportion of the overall number of fatal injuries (6,010 deaths, 4.8% of total); the fatality rate was 3.4/100,000 overall, 4.9/100,000 among males and 2.0/100,000 among females. But the rate for people aged 75 and over was higher, reaching 51.6/100,000 (i.e. 15.2 times higher than the overall death rate due to falls) and the male/female ratio for this age group was 1.0 (Table 1) . Analysis of the mechanism for these injuries showed that 45.8% of these cases were classifi ed as unspecifi ed falls; 9.3% was classifi ed as falls from, out of or through buildings or structures.
Suicide victims comprised 7,839 and the suicide rate was 4.4/100,000 overall: 7.2/100,000 among males and 1.8/100,000 among females. The male/female fatality ratio was 7.0. The highest suicide rates were found among people aged 45 to 54 years and 75 and over ( Table 1) . Analysis of the suicide mechanisms showed that hanging was the leading cause (53.7%), followed by fi rearms (13.8%).
In Brazil, in 2003, there were 50,980 homicide victims; most of them were among people aged 15 to 44 years. The homicide rates were 28.8/100,000 for the whole population; 54.0/100,000 for males and 4.4/100,000 for females. The male/female ratio was 12.3. The peak was among people aged 20 to 24 years: the rate reached 69.2/100,000 overall and 132.5/100,000 for males in this group.
Firearm gunshots were the most frequent mechanism for homicides: weapons were used in 70.8% of all homicides. But this proportion varied according to sex and age group: it was lower for females (53.6%) than for males (72.2%); for children aged under fi ve it was 19.0% and for people aged 75 and over it was 33.8%. Sharp objects were used in 13.3% of these deaths.
Nonfatal injuries Nonfatal injuries
In 2003, 733,712 people were admitted to public hospitals in Brazil because of injuries. Table 2 shows the frequencies of nonfatal injuries and rates per 100,000 individuals by age group, distributed according to selected types of injury. The rate was 414.8/100,000 overall; among males it was 594.2/100,000 and among females it was 240.9/100,000. The male/female ratio was 2.5.
The proportions of hospitalized injury cases according to age group did not show any Nonfatal transport-related injuries comprised 109,691 of the discharged cases and, as found for fatal injuries, the highest proportion of victims was among people aged 15 to 34 years. The rate was 62.0/100,000 overall; 96.7/100,000 for males and 28.4/100,000 for females; the male/female ratio was 3.4. Analysis according to age group showed that the highest rate was among people aged 20 to 24 years, followed by those aged 75 and over. Pedestrians accounted for 34.0% of these injured victims, and 22.4% were motorcyclists. Among pedestrians, the male/female ratio was 1.1, and the distribution according to age group was similar for all nonfatal transportrelated discharged cases.
The results from the analysis for motorcyclists differed from the overall transportrelated outcomes. The male/female ratio was higher (6.2), and the highest rates were found among adults aged 20 to 34 years. The lowest rates were found among children and elderly people.
Unintentional falls were the biggest cause of hospitalization, accounting for 312.693 of the discharged cases, i.e. 42.6% overall ( Table 2 ). The rates were 176.8/100,000 overall; 242.9/100,000 among males and 112.7/100,000 among females; the male/female ratio was 2.1. Analysis according to age group showed that the rates were greater for older adults and people aged 75 and over, reaching a fall rate of 684.2/100,000 for this latter age group, in which the hospitalization rate among females was higher than among males. Regarding the mechanisms for fall injuries, 50.6% were due to unspecifi ed falls and 18.8% were due to falls classifi ed as same-level falls due to slipping, tripping or stumbling. These fi ndings for injury mechanisms were similar for males and females but not for age groups: falls from one level to another were more frequent among adults.
Nonfatal assaults accounted for 42,419 discharge cases (5.8% of the total; 24.0/100,000). This was the only type of injury cause in which the number of fatalities was greater than the number of nonfatal victims. Five times more men were hospitalized because of assault (35,255 victims; 40.5/100,000) than women (7,164; 8.0/100,000). As found for homicides, the highest percentage of nonfatal victims and the highest rates were identifi ed among people aged 15 to 34 years. Among the nonfatal assault victims, the proportion of fi rearm use (30.2% overall) was lower than for fatal assaults. Sharp objects were used in 25.3% and physical force was used in 14.9% of these cases. The use of fi rearms was more frequent for assaults among people aged 15 to 34 years, whereas among older adults, other means were more frequently used for committing these assaults.
Intentional nonfatal self-harm injuries were the cause of 10,305 discharged cases; the nonfatal rate was 5.8/100,000 overall (7.3/100,000 among males and 4.4/100,000 among females). Male victims (6,328; 7.4/100,000) were 1.5 times more frequently hospitalized due to intentional self-harm injuries than were female victims (4,109; 4.6/100,000); the male/female ratio was 1.7. The age distribution differed from the fatal cases: the rate increased from the 25-34 age group to the 55-64 age group. Moreover, the mechanism differed from that of the fatalities: intentional self-poisoning accounted for 71.9% of these cases, especially exposure to alcohol (X65), pesticides (X68) and drugs, medications and biological substances (X64).
Hospital mortality rate Hospital mortality rate and principal diagnosis and principal diagnosis
The hospital mortality rate was 2.7/100,000 overall; 2.8 among males and 2.2 among females. Analysis by age group showed that the highest rates were found among older people; adults aged ≥80 years had the highest rate (7.3). Analysis combining sex and age group showed that the highest rates were among men, for all age groups. Table 3 shows the frequencies, ratios and hospital mortality rates for nonfatal injury cases, distributed according to selected injury types. The hospital mortality rate was almost twice as high among intentional injury cases (4.9) as among unintentional ones (2.7). Also, the rate varied according to the mechanism of injury, and the highest rates were found for intentional or unintentional injuries caused by fi rearms and intentional self-harm by hanging. The lowest rates were found among unintentional falls, fi re/burns and poisoning. These rates were greater for men than for women, for all categories except for fi re/burn injuries. Table 4 shows frequencies, ratios and hospital mortality rates for nonfatal injury cases, distributed according to the nature of the injury. Fractures were the most common principal diagnosis; there were 342,479 victims, representing 46.7% of all discharged injury cases. Analysis according to sex showed that there were more men than women in almost all diagnoses, except for poisoning (4,746 men and 8,049 women). Analysis according to age group showed differences for the age groups at the extremities, in comparison with the others. Among children aged under fi ve, the number of intracranial injuries was similar to the number of fractures in other bones and the proportion of burns/corrosion was higher than in all other age groups. Among people aged 75 and over, fractures were the most important cause of hospitalization. The three diagnoses that showed the highest hospital mortality rates were intracranial injury (10.2), injury of other internal organs (7.9) and fractures of the neck, thorax and pelvis (3.3).
DISCUSSION Fatal and nonfatal injuries are a major public health problem for all Brazilian residents; in 2003, approximately 157,000 people died as a result of injuries and, for each death, almost six people were treated for an injury in a Brazilian public hospital. This proportion is lower than in the United States, where for every death, around 10 people were hospitalized and/or transferred to a specialized medical care unit, and 178 people were treated and released from an emergency department. 8 This comparison has to be carefully considered because these numbers may refl ect better access to medical care in a developed country, or different policies regarding admissions of injured cases to hospitals.
Violence, particularly homicides, has become a major public concern for Brazilian society. Between 1980 and 2002, the homicide rate more than doubled in Brazil. 9 The results from the present study showed that assaults had a greater impact on mortality than on morbidity, which is probably an expression of the high proportion of fi rearms used in assaults. These weapons are more likely to result in death than any other means. 10 In big cities in Brazil, this proportion may be higher, because studies based on medical examiners' records have shown that over 90% of homicides are perpetrated with fi rearms in urban areas such as São Paulo or Recife. 9, 11 In addition, a trend analysis study on fi rearm mortality in Brazil during the 1990s showed that the homicide mortality rate increased by 27.5% and the fi rearm homicide mortality rate increased by 72.5%, thus indicating the large contribution of fi rearms towards the increasing trend of homicide deaths in Brazil. 12 Brazil has implemented some signifi cant preventive measures at the national level over the past few years to address this problem. One of these was the Disarmament Statute, approved by the Brazilian Congress in December 2003, which is a very strict law that makes it illegal to carry and own fi rearms, throughout the country, except for the police and armed forces. 13 In addition, in 2004, a campaign to motivate the Brazilian public to give up their weapons to the judicial authorities was implemented.
Among the unintentional injuries, transport-related events had a great impact on both fatal and nonfatal injuries. The World Health Organization has reported that 88% of deaths due to transport accidents happen in low and middle-income countries, where the numbers of cars are lower than the numbers in developed countries. 4 Much greater preventive efforts need to be made, in order to reduce the deaths and disabilities associated with motor vehicle injuries among adolescents, young adults and the elderly. Pedestrians ranked the highest among traffi c-related injuries, and therefore specifi c strategies need to be implemented to deal with this problem. The fi nding that half of the cases of injuries admitted to public hospitals were due to falls suggests the need for intervention activities to be planned and implemented, in order to reduce this problem, especially among older people. The demographic structure has been changing over recent decades in Brazil, probably due to declines in infant mortality rate and fertility rate. 14, 15 This change has been having a signifi cant impact on all aspects of health statistics and medical care, and there is a very urgent need to address the question of injuries among this age group. There is extensive literature on successful measures for preventing falls among the elderly. 16, 17 Since most of these events have been classifi ed as unspecifi ed falls, there is a need to improve the information and carry out further research, in order to identify how such injuries are occurring and the risk factors involved in such events.
The suicide rate in Brazil is lower than in developed countries. 3 The age-adjusted suicide rate in the United States in 2001 was 10.7/100,000 people, 18 i.e. 2.4 times higher than in Brazil. Studies have suggested that it is important to provide support and treatment for people who try to commit suicide and require hospital admission, in order to reduce the risk of further attempts. 19 The quality of the Brazilian Mortality Information System (SIM) is considered good. However, the data relating to nonfatal injuries should be interpreted with certain restrictions. First, these data represent outcomes from public hospitals and do not include data relating to injured individuals treated in private hospitals. In Brazil, only 24.6% of the whole population has private health insurance (according to the Supplementary National Health Agency; data from 2003). 20 Public hospitalization is estimated to represent between 88% (northern region of Brazil) and 66% (southern region) of all hospitalization. 20 Second, because the dataset is very large, it is diffi cult to obtain nationwide validation and therefore there are no studies available on the quality of the information system. Finally, another potential limitation to the present study is in relation to the high proportion of fall injuries, because assault-related injuries such as intimate partner violence or child maltreatment may have been included in this category. Medical providers may not have asked about or recorded whether or not violence was involved.
Population-based surveillance for emergency departments is also needed in order to monitor injuries and for use in prevention program planning. In Brazil, most emergency departments and health clinics are part of the public health system, but establishing an injury surveillance system remains a challenge. Even in the United States, where twenty-six states have hospital discharge datasets, only nine of them have emergency department datasets available in hospitals. 8 These results highlight that injuries are one of the most serious health problems in Brazil. The consequences for Brazilians are many and various. Reducing the burden of injuries is a big challenge for public health in Brazil, and understanding the magnitude and characteristics of the problem is the best way to develop injury prevention programs. Brazil has accurate and timely mortality data. Also, timely data on hospitalization is available. Through this, Brazil has been making efforts to promote data analysis in its different states.
CONCLUSION
The fi ndings from the present study show that the main causes of fatal injuries differ from those that lead to hospitalization. Therefore, in establishing public policies aimed at preventing and monitoring injuries, not only should the mortality data be considered, as usual, but also the hospitalization data needs to be taken into account.
